Determination of pyrimidine dimers in DNA by high-performance liquid chromatography/gas chromatography and electron capture detection.
Exposure of DNA to uv radiation results in the formation of a number of photoproducts including the cyclobutyl pyrimidine dimers. At low uv fluences the concentrations of these dimeric compounds are only a small fraction of the corresponding DNA pyrimidine concentration (e.g., as low as 0.02% or less of the total thymine content). Sensitive methods of analysis are therefore required for accurate determinations. Analytical methodology based upon HPLC fractionation and electrophore labeling followed by GC/electron capture detection (ECD) has been developed to quantitate these species. Separation of thymine-thymine, thymine-uracil, and uracil-uracil from the monomeric bases and from other constituents present in acid-hydrolyzed DNA is achieved by reversed-phase HPLC. Isolation of the dimeric fractions is followed by off-line derivatization to form pentafluorobenzyl products for analysis by GC/ECD. All active hydrogens are alkylated, yielding products with high response factors and detection limits in the low femtomole range. The overall analytical scheme for the determination of pyrimidine dimers in DNA is presented.